Effects of palm oil on structural and in vitro digestion properties of cooked rice starches.
The glycemic potency of rice depends upon the rate and extent of starch hydrolysis by pancreatic amylase and intestinal alpha-glucosidases. However, complexation of starch molecules with lipids is known to reduce the enzymic hydrolysis. In this study, we elucidated the varietal effect of rice starches on the formation of amylose-lipid complex, after cooking with palm oil, a common cooking oil. The amount of complexed lipid followed the order of black (2.5%), brown (2.5%), white (1.5%) and waxy (0.5%) rice starches. After heating with palm oil, the relative crystallinity of all the rice starches were destroyed whilst a V-type peak at 20° 2θ was increased, indicating the formation of amylose-lipid complex. This is also suggested from the DSC data where the melting enthalpy increased significantly after cooking in palm oil for all rice samples. The formation of amylose-lipid complex reduced the in vitro starch digestibility, enhancing the resistance starch content whilst decreasing the rapid and slow digestion fractions of non-waxy varieties. The rate and extent of in vitro starch hydrolysis seems to be dependent on the presence or absence of amylose fraction. With the mechanistic details, the present study suggests the applicability of palm oil addition during the rice cooking to enhance its nutritional functionality.